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just referred to serve as indicators of the conditions under which the
cementation is really proceeding.

When the cementation boxes have large dimensions, Grenet advises the
introduction of several test pieces at various points, and their removal all
at once, so as to judge of the real course of the cementation in the various
parts of the box.

Besides the regulator specimens just referred to, it is necessary, especially
in cementations with solid cements, where the results are least certain, to
place at various points of the box, near the objects to be cemented and
similarly surrounded by the cement, "verifying specimens" (the so-called
"spies"), usually consisting of cylinders of soft steel 10 to 15 mm. in diameter.
Still more exact data are obtained by using "spies" made of the same steel
as the pieces which are being cemented.

The examination of the fracture surfaces of these test pieces, -removed
from the boxes at the same time as the cemented pieces, and quenched to-
gether with them, while it constitutes a good guarantee of the satisfactory
success of the operation, furnishes useful indications for modifying the con-
duct of succeeding operations so as to keep on improving the results.

As regards the cost of cementation carried out in boxes with solid cements,
it is impossible to give figures of any general value, because the possible
conditions of operation vary within too wide limits, either as to cost of the
cement, consumption of fuel, consumption of boxes, etc. Moreover, often a
small modification in the manner of carrying out a* given operation (for
example, the charging of the boxes in the furnace, the manner of allowing
the boxes to cool, etc.) may change considerably the cost of the cementation.

If we wish to cite some approximately limiting figures, we may consider
that the complete manufacturing cost (including, that is, interest and de-
preciation charges on the equipment, labor, general expenses, etc.) for the
ordinary cementation of machine parts, carried out in boxes, varies in different
works from a minimum of 20 centesimi (4 cents) to a maximum of 90 centesimi
(18 cents) per kilogram of cemented pieces. (1.8 to 8.2 cents per pound.)

Finally, it is necessary to refer here briefly to another subject of practical
importance; viz., the protection of parts of the steel objects not intended to be
cemented, or which should be cemented only slightly. The directions for
this, for cementation carried out with solid cement, hold, in general, also for
cementation with liquid, gaseous or mixed cements.

When solid cements are used, the intensity of the cementation can be
greatly reduced or even stopped in the desired parts of the steel objects
by covering the parts with a more or less thick layer of asbestos fiber. In the
majority of cases, and especially when cements are used which, as the result
of the high temperature, evolve carburizing gases, as, for example, Caron's
cement, the protection afforded by asbestos is insufficient. In these cases
more effective protection is obtained by refractory clay, mixed with a little